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nonlinearity g of 130W
-1km
-1 at 1.55mm. Using the Boskovic 
method  [6],  the  effective  nonlinearity  g at  1.55mm  was 
measured to be 120W
-1km
-1, which is 120 times higher than 
that of standard single-mode silica optical fiber (SMF28). 
The  dispersion  curve  of  the  1D  MOF  calculated 
numerically from an SEM image of the fiber, is shown in Fig. 
3. Using the FWM method [7], the dispersion at 1.55mm for 
the  1D  MOF  was  measured  to  be  +12.5ps/nm/km (see  the 
marked  cross  symbol  in  Fig.  3)  and  the  dispersion  slope 
estimated at 0.15ps/nm
2/km, both in good agreement with the 
modeling  predictions.  It  can  be  seen  that  this  MOF  is  a 
dispersion-shifted fiber with a zero-dispersion-wavelength at 
1475nm.  For  reference,  the  dispersion  curve  of  the 
commercial silica fiber SMF28 is also illustrated in Fig. 3. At 
1.55mm the dispersion values of the MOF and silica SMF28 
are very similar, even though the effective nonlinearity of the 
MOF is 120 times higher than that of SMF28. A few meters 
of  this  1D  MOF  can  therefore  exhibit  a  total  nonlinearity 
equal to that of several hundreds of meters of SMF28 whilst 
exhibiting much less total dispersion - an important issue for 
many nonlinear applications such as FWM. 
3. TUNABLE WAVELENGTH CONVERSION USING 
FOUR-WAVE-MIXING  
In order to demonstrate the benefits of the low dispersion 
and  high  nonlinearity  of  this  fiber,  we  performed  an 
experiment  on  FWM-based  wavelength  conversion  using 
1.5m of the MOF. A 10 Gbit/s amplitude modulated pump 
beam comprising ~7ps pulses (full width at half maximum) 
and a central wavelength of 1545.5nm was launched into the 
MOF with a peak power of ~5W. A 2mW continuous wave 
(CW) probe signal was also launched into the fiber and tuned 
from 1542.5nm to 1530nm. Note that two different amplifiers 
were used to also independent control of the powers of the 
two signals. Fig. 4 shows the corresponding spectral traces at 
the output of the system as the wavelength of the CW beam 
was tuned. An idler (wavelength converted) signal is clearly 
visible for each CW probe wavelength chosen, confirming the 
tunabililty of the scheme due to the relatively low values of 
dispersion and dispersion slope. 
4. CONCLUSIONS  
In summary, we have presented a solid 1D MOF with low 
loss,  high  nonlinearity  and  low  dispersion  for  the  1.55mm 
band. This has been experimentally confirmed by a tunable 
FWM-based wavelength-conversion scheme.   
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Fig. 1 Full view (left) and zoomed center view (right) of SEM images of the 
1D MOF 
 
Fig. 2 Comparison between the structured cane (left) and the microstructured 
cladding in the final fiber (right) 
 
Fig. 3 Dispersion curves for the 1D MOF and SMF28 
 
Fig. 4 Spectral traces obtained at the output of the 1D MOF 
 